Bleomycin hydrolase: molecular cloning, sequencing, and biochemical studies reveal membership in the cysteine proteinase family.
Bleomycin (BLM) hydrolase catalyzes the inactivation of the antitumor drug BLM and is believed to protect normal and malignant cells from BLM toxicity. The normal physiological function of BLM hydrolase is not known. We now provide evidence for its membership in the cysteine proteinase family. BLM hydrolase was purified to homogeneity from rabbit lungs, and a partial amino acid sequence was determined from a tryptic digest peptide. On the basis of this sequence a 36-mer oligonucleotide was synthesized. The 36-mer oligonucleotide probe hybridized to a single mRNA species of 2.5 kb from several species and was used to isolate an 832-bp cDNA insert from a lambda gt11 rabbit liver cDNA library. This insert encoded the tryptic digest peptide previously identified in rabbit lung BLM hydrolase by amino acid sequencing. Analysis of the predicted amino acid sequence coded by the 832-bp BLM hydrolase cDNA fragment indicated no significant homology with any currently known proteins except for a 15 amino acid portion, which displayed remarkable homology with the active site of cysteine proteinases. Within this active-site region, 10 of the amino acid residues of papain and 9 of aleurain, cathepsin H, and cathepsin L were identical with those of rabbit liver BLM hydrolase. The catalytic cysteine of thiol proteinases was also conserved in BLM hydrolase, and cysteine proteinase specific inhibitors, such as E-64, were found to be potent inhibitors of BLM hydrolase activity. Furthermore, bleomycin hydrolase exhibited cathepsin H like enzymatic activity. Bleomycin hydrolase had, however, no significant cathepsin B or L activities.(ABSTRACT TRUNCATED AT 250 WORDS)